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Commentary: ‘‘Aneurysm Sac Pressure after EVAR’’
N.V. Dias,* B. Sonesson, K. Ivancev and M. Malina
Vascular Centre Malmo¨-Lund, Malmo¨ University Hospital, Malmo¨, SwedenEVAR aims at excluding the aneurysm sac from blood
flow and systemic pressure. It is surprising the rela-
tively little knowledge gathered on intra-aneurysm
sac pressure after EVAR, especially taking into ac-
count that EVAR has been introduced 16 years ago.
The review done by Hinnen and coworkers on this im-
portant subject is therefore greatly appreciated.
It is widely accepted that reduced intra-sac pres-
sure after EVAR may decrease wall tension and
thereby make the aneurysm shrink. However, as the
review article by Hinnen and coworkers points out, ex-
perimental studies have shown that intra-aneurysm
pressure is influenced by multiple factors such as
the mechanical properties of the aneurysm wall, the
type of graft and the aneurysm size. The measure-
ment of intra-aneurysm sac pressure after EVAR has
to address two main issues: the access to the AAA
and the use of a pressure sensor that does not loose
its reliability within thrombus. Mean pressure index
(MPI) and pulse pressure have been the most com-
monly used parameters in the evaluation of intra-
aneurysm pressure. Successful EVAR, defined by
shrinkage of the AAA in the absence of endoleak,
has been repeatedly associated with low MPI and
pulse pressure. However, there is also data to support
that the reduction of MPI does not occur immediately
after EVAR. It may take at least 1 month for the pres-
sure to drop after stent-graft insertion. Furthermore,
aneurysm expansion without endoleaks (endotension
or type V endoleaks) is usually associated with ele-
vated intra-sac pressure. Our own studies suggest
DOI of original article: 10.1016/j.ejvs.2007.05.022.
*Corresponding Author. Dr. N. V. Dias, Vascular Centre Malmo¨-
Lund, Malmo¨ University Hospital, Entrance 59e7th floor, 205 02
Malmo¨, Sweden.
E-mail address: nuno.dias@med.lu.se1078–5884/000442+ 02 $32.00/0  2007 Published by Elsevier Ltd othat the intra-sac pressure may predict future AAA
expansion in AAAs that do not shrink after EVAR in
the absence of endoleaks.1
Endoleaks seem to be associated with varying levels
of pressurization of the aneurysm, especially in late
follow-up. However, pressure measurements in the
presence of endoleaks are conditioned by the non-
uniformity of pressure throughout the AAA, with
consistently higher pressure in the endoleak channel
than in the AAA thrombus (Dias et al., in press,
J Vasc Surg 2007). Moreover, the direction of the pres-
sure sensor in relation to the source of pressure can
also influence the measurement,2 even in validated
methods.3 Nevertheless, at least in type II endoleaks
the association between low intra-sac pressure and
shrinking AAAs seems to be kept and successful em-
bolization of the endoleak leads to a pressure reduction
(Dias et al., in press, J Vasc Surg 2007).
Some remarks may need to be added about the in-
terpretation of intra-aneurysm sac pressure measure-
ments. A hygroma can lead to aneurysm expansion
and the pressure is not necessarily high.4 A single
spot measurement relies on uniform pressure trans-
mission throughout the aneurysm-sac thrombus.5,6
However, the non-uniformity of thrombus struc-
ture7e9 has been suggested to influence the transmis-
sion of pressure.10 A pressure measurement reflects
the intra-aneurysm sac pressure at that single moment
and, although it is able to predict future diameter evo-
lution, it does not exclude the rare event of sudden sac
pressurization. Non-invasive and repeated assess-
ment of the level of pressurization by wireless pres-
sure sensors has been reported.11,12 However, more
research is required before these methods can be ap-
plied in clinical practice.
In conclusion, we agree with Hinnen and coworkers
that intra-aneurysm sac pressure measurements willn behalf of European Society for Vascular Surgery.
443Aneurysm Sac Pressure after EVARhave a place in the future follow-up after EVAR. It
seems that they will not replace follow-up by imag-
ing. Pressure measurements will preferably be com-
bined with imaging for the optimization of the
future follow-up after EVAR.
References
1 DIAS NV, IVANCEV K, MALINA M, RESCH T, LINDBLAD B, SONESSON B.
Intra-aneurysm sac pressure measurements after endovascular
aneurysm repair: differences between shrinking, unchanged,
and expanding aneurysms with and without endoleaks. J Vasc
Surg 2004;39(6):1229e1235.
2 HINNEN JW, RIXEN DJ, KONING OH, VAN BOCKEL HJ, HAMMING JF.
Aneurysm sac pressure monitoring: does the direction of pres-
sure measurement matter in fibrinous thrombus? J Vasc Surg
2007;45(4):812e816.
3 DIAS NV, IVANCEV K, MALINA M, HINNEN JW, VISSER M, LINDBLAD B
et al. Direct intra-aneurysm sac pressure measurement using tip-
pressure sensors: in vivo and in vitro evaluation. J Vasc Surg
2004;40(4):711e716.
4 RISBERG B, DELLE M, LONN L, SYK I. Management of aneurysm sac
hygroma. J Endovasc Ther 2004;11(2):191e195.
5 SCHURINK GW, VAN BAALEN JM, VISSER MJ, VAN BOCKEL JH. Throm-
bus within an aortic aneurysm does not reduce pressure on the
aneurysmal wall. J Vasc Surg 2000;31(3):501e506.
6 HANS SS, JAREUNPOON O, HUANG R, HANS B, BOVE P,
ZELENOCK GB. Relationship of residual intraluminal tointrathrombotic pressure in a closed aneurysmal sac. J Vasc
Surg 2003;37(5):949e953.
7 WANG DH, MAKAROUN M, WEBSTER MW, VORP DA. Mechanical
properties and microstructure of intraluminal thrombus
from abdominal aortic aneurysm. J Biomech Eng 2001;123(6):
536e539.
8 DI MARTINO E, MANTERO S, INZOLI F, MELISSANO G, ASTORE D,
CHIESA R et al. Biomechanics of abdominal aortic aneurysm in
the presence of endoluminal thrombus: experimental character-
isation and structural static computational analysis. Eur J Vasc
Endovasc Surg 1998;15(4):290e299.
9 ADOLPH R, VORP DA, STEED DL, WEBSTER MW, KAMENEVA MV,
WATKINS SC. Cellular content and permeability of intraluminal
thrombus in abdominal aortic aneurysm. J Vasc Surg 1997;
25(5):916e926.
10 VALLABHANENI SR, GILLING-SMITH GL, BRENNAN JA, HEYES RR,
HUNT JA, HOW TV et al. Can Intrasac Pressure Monitoring Reli-
ably Predict Failure of Endovascular Aneurysm Repair? Journal
of Endovascular Therapy 2003;10(3):524e530.
11 ELLOZY SH, CARROCCIO A, LOOKSTEIN RA, JACOBS TS, ADDIS MD,
TEODORESCU VJ et al. Abdominal aortic aneurysm sac shrinkage
after endovascular aneurysm repair: correlation with chronic
sac pressure measurement. J Vasc Surg 2006;43(1):2e7.
12 OHKI T, OURIEL K, SILVEIRA PG, KATZEN B, WHITE R, CRIADO F et al.
Initial results of wireless pressure sensing for endovascular an-
eurysm repair: the APEX TrialeAcute Pressure Measurement
to Confirm Aneurysm Sac EXclusion. J Vasc Surg 2007;45(2):
236e242.
Accepted 25 June 2007
Available online 3 August 2007Eur J Vasc Endovasc Surg Vol 34, October 2007
